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The United States Bureau of Mines was created by an act of Congress in 
1910. as a governmental agency to work, on a national scale, toward reducing 
the huge annual loss of life in the production and processing of the Nation's, 
minerals. From 1906 to 1910, inclusive, nearly 2,500 miners lost their lives 
in 84 major explosion disasters, and more than 13,000 suffered fatal injuries 
from all causes in the coal mines cf the United States. Also, conditions in 
the metal and nonmetal mines were proportionately hazardous during this period, 
and the total loss of life in ell mines and quarries exceeded 3,000 annually 
and approximately 250,000 workers surfered serious injuries. 


Under these conditions it is readily understandable why Congress took 
notice of this "high cost of mining", and from the investigations and hearings 
f the day emerged the Bureau of Mines charged with the prevention of accidents 
and the preservation of the health of all those engaged in the mineral industry; 
this has continued to be a most important part of the work of the Bureau. 


Throughout its existence the Bureau of Mines has had no legal authority of 
enforcement, except during war years, when enforcement necessary to the national 
security was given to it. The Bureau believes that persuasion, with factual 
evidence, is the proper and best way to obtain compliance with the safety 
suggestions mde by its engineers and scientists. There is no panacea for 
accidents, nor will any single “approach” instill safety consciousness in all 
workers, and without it accidents will occur--and occur again. To persuade men 
to work safely, numerous forms of appeal are required to reach the various 
temperaments of workers in many types of mines operating under diverse condi- 


tions 
JOSEPH A. HOIMES SAFETY ASSOCIATION 


One of the most consistently helpful agencies’ in connection with the safety 
work of the Bureau for the past two decades has been the Joseph A. Holmes 
Safety Association, which the Bureau has sponsored since organization of the 
association in 1916, when 24 leading national organizations representing the 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the 
Following footnote acknowledgment is used: "Reprinted from Bureau of 
Mines Information Circular 7482." 

2/ Mining engineer, Safety Branch, Bureau of Mines, ‘lashington, D.C. 

3/ Mining engineer, Safety Branch, Bureau of Mines, College Park, Md . 
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mining, metallurgical, and allied industries banded together to commemorate 
the safety achievements of the first director of the Bureau of Mines, Dr. 
Joseph A. Holmes, who died in 1915, and to assist in reducing the number of 
accidents in the industry. 


The aim of the association has been to publicize, by giving suitable 
awards, records of outstanding attainments in safety in the mineral industry. 
These awards place before the industry and the public the data upon which the 
awards are based, showing by actual accomplishment that many mining operations, 
in spite of their inherent hazards, can be, and frequently are, conducted as 
safely as those in any other industry in the Netion. 


Until 1927, awards were issued only for hercic action or services of indt- 
viduals, but in 1927, when Daniel Harrington began his 2l-year tenure as secre- 
tary of the Association, awards were mede for exceptional performance of indi- 
vidual mines and quarries, companies or derartments cf companies, plants, and 
individuels connected with the mineral industry. In all, 1,645 awards for 
meritorious eavety records have been made during the 21 years' 1927 to 1948. 


DISTRIBUTION Of AWARDS 


Of the 1,645 awards for outstanding safety accomplishment issued since 
1927, coal mining received 649, metal mining 352, and individuals in the coal- 
mining industry received 312 awarecs. Table 1 shows the distribution of the 
awards by industries, and table 2 shows: the distribution of awards. by States. 


SATETY PROGRESS 


The mineral industry is widely diversified and has many branches, in which 
economic and physical problems differ in so many ways that only @ few are com- 
mon to all. In a discussion of the outstanding records achicved in mining amd 
e@llied industries, consideration must be given to this diversified nature of 
mining in order to evaluate properly the records esteblished. : 


Certain safety hazards are common to all branches of mining, but some 
branches have serious hazards peculiar only to them. Coal mining has the 
combustible-gas and dust-explosion hazards; many underground metal mines have 
the inherent hazards arising from work in places cf higher or lower elevations, 
such us raises, winzes, and stopes; the petroleum industry works with highly 
flammable and sometimes toxic oil and fas, and gquerries and open pits have the 
hazards of high, unsc@lable faces. Most of these are vresent only occasionally 
in any other brench. Likewise, verious hazards ere round in the separate 
operations of one tyne of mining, even within the same arca, because of dif- 
ferent physical conditions end methods of mining. 


“heehee the hazards and risks are not compareble in all tranches of the 
mining industry, the cutstanding safety records of each branch are considered 
senarately. In this pancr no attcompt is mde to compare the record of one 
branch with that of another or one record with another, but rather to point 
out those that-are outstanding in their own branch or classification as shown 
in the tabulations. 
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TABIE 2. ~« Sarety awards by States 


AJENEMAsccseoss. 11 Hew MeX1C Osd66w nde ws e-8 e's 13 
Arkansase.scceee. 23 NOW VOrN shu esa otws- saa 13 
Arizona.cccoers 20 North Carolin&sccccccvcecs 8 
Calivornia..... 15 ONLOs bisas cclewe se aee wares 32 
Coloradoseccsee 63 OK eMONe css Gecc stews cee son 29 
Connecticute..e Il Pennsylvania <ccicveseses. 340 
Hf LOM? SG og eeeseie D: SOUL Carol inh.+¢ 6s eesee ws a 
GEOL 126 66a sees 2 PENNE SSCS 6-6 cs1ss's wb ee eiaeies le 
TILING Sessa sen 69 MONG S55 640s Sareea soos wines 54 
Tne iar 6 6 4<es 66 1i WUON S465 eis aeee brew ees eos OT 
KANSAS essnceccsce 1 VIP CIN LO 6 ew iw owe ew ee Ss Oe 
Kentuckyeeceves 60 WASTING CON s1s5o sews sane 6 
Louisian&e.ses.. tO (C6U Vireinigwcuseeassese- <27G 
Moryland.scccsee Q WISCONS 1 hitesee vee ow ease 14 
Michipaness<eon 12d VOM 11 sis se acsose. io. 0 fo: 6 wie roe 59 
Minneésota..eeese 152 PLO ONE 5 ory sacarienel 6 5soca wieterdvees 1 
Missouriccccece 9 Compénies operating in 
Montensncsesees. “7 Verious Stotes..ccceces 26 
Nevrackhecseeee lL 1,645 
NOVaECG. 65:6-s eas 1 


Collectively, the mining industry is considered to be the most hazardous 
or the magor industries of the United States, and it has long been criticized 
tecause of its hich injury rate, particularly in connection with fatalities. 
These criticisms are largely justified when comperisons are mde with other 
major industries, although consiceration must elways be given to the fact that 
mining is beset by numerous inherent hazards, sore of which present difficult 
problems to handle. According to the reports of the National Safety Council, 
which included both ccal and noncoal mines under mining until 1945, mining had 
an injurv-severity rate for 1944 about seven times greater than the average of 
the 38 m.jor industries of this country. In 1945, eccidents in mining were 
classified to cover coal mining and ncenccal mining separately, at which time 
nonccal mining and coal mining ranked 39 and 40, respectively, among the 40 
industries listed. Ccal mining had a severity rete of 11,94, more than twice 
the 5.56 rate of noncoal mining, whereas the average of the 40 industries was 
only 1.16. For 1946, noncoal and coal mining again ranked next to last and 
last, recpectively, of the 41 major industries. Fowever, in comparing the 
injury rates of other industries and those of the mineral industries, consider - 
ation must be given to the fact that a mine worker encounters essentially all 
the risks of workers in other industries plus numerous additional hazards found 
only in mining. | 


As dark as tnis picture my seem for the mining industry, there are many 
bright spots to show that progress is being made in placing safety in its 
rightful position in the operation of mines. Few peaple realize that the min- 
ing industry has been the pioneer in advancing safety in American industry; 
and many, possibly most people, are under the impression that very little has 
been done to alleviate the many hazardous conditions inherent in mining. This 
impression is created largely by the hysteria connected with mine disasters 
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that cause multiple loss of life, which occur from time to time, particularly 
in co@#l mines. A major disaster, especially if it is an explosion, usually 
causes a flood of adverse publicity, and many of the short-comings of opera- 
tion end maintenance are exploited and very frequently megnified, with the 
result that the public receives the impression that the mining industry has 

ittle regard for the safety of its workers. These occurrences always over- 

aaa the sincere efforts of those who, over the years, have tried and have 
succeeded in making mining a much safer industry than it was'in the past, and 
certainly little or no publicity is given to mines that have made outstanding 
savety records. Many of the safety achievements of the mineral] industries _ 
compare with, and several surpass, those of far less hazardous industries, and 
this paper gives some information concerning those records. | 


The presentation of awards to mines, companies, and individuals draws 
attention to their specific performance in the field of safety, but only by | 
inverence is the general improvement in accident reduction in the industry as 
ec whole dvawn from these records. That these awards do.exemplify the steady 
improvement in safety in mining during the past two decades is proved by acci- 
Cent statistics. Although public opinion is frequently lead tc believe the 
contrary, tremendous strides have been taken by the mining industry to make . 
the mines in this countrz safer places in which to work. 


That the coal-mining industry has progressed in preventing accidents is 
evident from the fact that it has reduced its fatality rate much faster and 
rerther then has the entire country. In 1911, the fatality rate of the United 
States rer 100,000 population was 84.7, and the present estimate places the .- 
rate in 1946 as 70.8, which is 16.4 percent lower than the 1911 rate. ‘The coal- 
mine fatality rate in 1911 was 365 per 100,000 employed, and the estimated rate 
“or 1946 is 213, or a reduction of 41.6 percent below the 1911 rate; hence, 
coal mining has reduced its fatality rate 2.7 times as much or as rapidly as 
nas the entire country. Ona fatality rate per-million-tons-produced basis, 
the percentage reduction is even greater, being 69.3 percent lower in 1946 
than in 1911; The rate in 1911 was 5.35 fatalities per million tons of coal 
produced and in 1946 it was 1.64. Evidently, the coal-mining industry over 
the past 36 years has progressed much farther in the prevention of fatal acci- 
tents to its workers than has the country for the entire population, | 


10other measure of improved coal-mining conditions is to be found in the 
on of major mine disasters. In the 10 years 1906-1915, there were 143 
srs that took a toll of 4,210 lives; in the next 10 years 100 disasters 
“Vea 2,128 workers; from 1926. to 1935, 77 disasters caused 1,477 fatalities, 
end in the most recent 10-year period, to 1945, 56 major disasters cost 1 ,072 
lives, Thus, by 10-year periods, the occurrence of disasters has been peduced 
steatily, and the most recent period shows a 60.9-percent decrease from the 
“irst 10-year period for which statistics are available, and the loss of life 
through these disasters has been decreased 74.5 percent over the same periods. 


4) e 


The noncoal mines of the nation also have shown great reduction in the 
munber of fatal and nonfatal accidents since 1911, when 695 persons were killed 
25 against 112 in 1945 and 26,577 nonfatal accidents occurred as contrasted 
with 8,090 in 1945. The fatal-accident rate per 100,000 persons employed in 
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noncoal mines in 1911 was 4.45, against the 1.62 rate of 1945; the nonfatal 
rate per 100,000 egplcyed in 1911 was 170.27, against the 117 rate of 1945. 


Similar improvement has been made in the quarries and underground lime- 
stone mines, and @lthough in the 10-year period 1911-1920 an annual average of 
164 men were killed end 9,299 men were injured, in the 10-year vericd 1936-1945 
these figures had been reduced to 76 men killed and 5,446 injured each year, a 
decline of 53.5 percent in the number of fatal injuries. 


One cun hardly question that mining ig much safer now than it was 10, 2, 
or 40 years ago. Much of this improvement may be credited to those mines, 
companies, and individuals with outstanding, safety records to whom Joseph A. 
Holmes Safety Awards have been given; not so much for the effect of their low 
accident figures upon the over-all accident statistics as for the excellent 
example they set to others in their field or branch of the industry; and the 
rivalries induced have caused many mines and plerts to take a more progressive 
view of safety work in an attempt to emulate their successful neighbors. 


The cost of accidents is caning to be generally acknowledged as a direct 
production cost, and frequently efficient lcw-cost production accanpanies 
active accident prevention. Some of the companies with outstanding safety 
recoras have proved this by continuing in operation when nearby mines, mining 
Similar products under comperable conditions but with many costly accidents, 
have been forced to shut dow. The cost of accidents may not have been the 
Sole cauge oi closing, but it certainly was an important factor in increased 
production costs. This, therefore, is one reason why publicity through awards 
is considered by the Joseph A. Holmes Safety Association so helpful in attaining 
greater safcty in mining. 


Safcty Awards 


The 1,645 awards are only a‘small percentage of the number of records 
studied and screened before the awards are mide. Several hundred records are 
submitted annually for consideration by members of the Safety Award Cormittee, 
who, after reviewing all known conditions, select the best records for awards. 
The records of all those selected are again verified by inquiries before the 
awards are issued, thus establishing an authentic record. 


The records eppearing in this paper were compiled solely from a study of 
the files and records of the Joseph A. Holmes Sefety Association, as they were 
the only availeble source of information as to the safety performance of the 
mineral and allied industries. Some safety records may possibly surpass those 
that follow, but they were not available for study. 


RECORDS OF INDIVIDUALS 


"Miners usually are fatalistic, as ere many of those engaged in management, 
and generally believe that a certain percentage of men working underground 
will sustain injwrics eventually, many of them fatal. This fatalism is grad- 
vally being superseded by the idea that by using the right amount of the right 
kind of effort mine accidents of all kinds can be reduced greatly, even though 
they probably will continue to occur. 
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Avards were mede to 342 individuals for exceptional records of safe work 
or supervising the safe work of others without a lost-time : injury or fatality 
ace on man-hours worked, tonnage preduced, or length of service. The record 
indicates that 194 individuals have worked 50 or more years in and around mines 
without suffering an injury that caused the. loss of a day's work. This is an 
excelient record for any kind of work, perticularly for mine workers, and the 
question arises: Why can't others do as well? 


The following taole shows the number of workers in each group of safe 


Pati 7.3 6 
Veals . 


Years worked Number of workers 


50-5 109 
22° a9 D2 
60-64. eo 20 
65-69 Le 
15-19 | S : 


All the men receiving these awards worked in coal and noncoal mines in 
several States and under virtually all types of working conditions. 


In 1946, a large co2zL-mining company in western Pennsylvania submitted 
dstailed data concerning 197 employees who had worked more then 35 yeers in 
and around coal mines without a lost-time injury; 17 worked 50 to 58 years, 
19 from 45 to 50 years, 60 from 40 to 45 vears, and 101 from 35 to 40 years. 
this is a total of 7,939 work-years, or approximately 16,000,000 man-hours 
without a lost-time injury for this group of men. 


Excellent records, Ase perhaps not as outstanding as the above, have 
tecn made by the workers at several other coal mincs. Achievements of this 
t:re tend to disprove the idea that all underground workers are sure to be 
‘riured eventually. Very often a mine can be made cnly as safe as its workers 
rermit. Evidently the indivicuals just mentioned believed in working safely 
ais nracticed safety throughout their working careers, and unquestionably this 

aa oo dividends to the employers as Mens as to the employees and their 


ee Mies. 
OUTSTANDING SATETY RECORDS OF INDIVIDUAL MIXES AND COMPANIES 


In selecting outstanding safety records in the mining industry, a defini- 
ticn of what constitutes outstanding safety records is in order. The industry 
is large and scattered and has many branches, some of which are somewhat simi- 
ler, whereas others differ greatly. A record that might be considered out- 
staniing in one branch or type of mining. would be only fair or even poor in 
cther tyres. A feirly representative picture of outstanding records is obtain- 
2012 by placing mines or compenies heaving more or less similar methods and con- 
ditions in the same classification. In general, two types of records are 
given under each classification: (1) Those established on a no-lost-time 
tésis and (2) those based on periods without fatalities, Also, consideration 
-§ given to production achieved with minimum injuries and fatalitics.. 
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In the following tables, the duretion of the period, the number of men 
employed, and the man-hours of exposure are all considered either singly or 
together in selecting the outstanding records. The amount of material mined 
in metel mining is given where availeble, whereas in coal mining the tonnage 
of coal produced wes generaily used in selecting the records, because in most 
cases reasonably accurate data on man-hours of expose were unobtainable. 


METAL MINING 


During the past 20 years, metal mines in many sections of the United States 
have established very creditable safety records, but relatively few have been 
brought to the attention of the Joseph A. Holmes Sarety Association as compared 
to those from the Lake Superior region. For this reason, the iron-ore mines 
and mining companies in the Lake Superior region received more than 80 percent 
of the awards issued to metal mines and metal-mining companies of the United 
States. 7 a . 


Tatle 3 gives some records of underground mines that have operated long 
periods without lost-time injuries. These mines have operated 1 to nearly 5 
years without a single day being lost by any worker owing to injuries. Several 
of these mines have had more than one period of accident-free cperation, any 
one of which would be oucstending, and some have had periods of several months 
te @ year with only one injury. 


A few small mines @re included in this table to show that a mine with a 
emall number of emplovees cin be workcd as safely as a larger mine, and it is 
notable that the mine with the silliest number of employces has the longest 
injury-free record. This is unusuel, és the smll mine is rarely accident- 
free; in fact, the small mine usually has many more accidents, proportionately, 
than @ large one. The records of these smll mincs indicate that small mines 
can be operated safely if both manegenent and workers co-operate in a safety 
progran. | | 


‘It would be difficult to select the most outstanding record in table 3, 
as each is an outstanding achievement and stands by itself. 


Table 4 gives some of the outstanding records of open-pit iron mines that 
have overated without lost-time injuries. These mincs heve operating periods 
frec of injuries ranging from 2 to 11 yoars, whereas one mine operated over 17 
years with only two Llost-time injurics. 


The Hull-Rust mine of the Oliver Iron Mining Co. has a remarkable record 
in this group, having worked 2 years and 7 months with a total of 1,814,996 
man-hours and handled nearly 20,000,000 tons of material without a single day 
being lost owing to accidents. 


Four of the open pits in this group have @ small number of employees, and 
again it is shown that small mines can be operated safely. These mines worked 
from over 5 years to nearly 12 years without an accident, and the man-hours of 
exposure during this period compere favorebly with the larger mines when the 
number of employees is considered. The Richmond mine worked 30 employees 11 
years without an injury, and in a 19-year period the mine had a severity rate 
of only 0.01. . 
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So many of the open-pit iron mines in the Lake Superior region have worked 
on? or more yeers without fatility that it was difficult to select the outstand- 
ing records; however, eny recoré.of oreretion over 15 years without a fatality 
samila bt. concidered outstandins. The mines in table 5 were seloctcd because 
 thotr exceptionally long records without fatealitiss -nd not on the basis of 
CUDOSUIE y es tvo companics that have established good records in.only a few 
vars ware selected because of their excepticnelly large number of mon-hours 
a schon . The Cleveland-Cliffs Iron Co. worke? 3.225 employees for nearly 
: _ pars, with a total ef 12-1/2 millicns man-hours 2, Without a fatality, whereas 
“i. Eibving-Chisholm District of the Oliver Iron Mining Co. worked over 6- 1/2 


“{llion man-hours with 1 ,183 employees in 2 years 9-1/2 months without a 


Five of these mines have also estavlished outstanding injury-free records 
ani epnear in table 4. Men-hours or tonnage handled were not evailable for 
‘wo Mincs appearing in table 5, but both of them operated 21. years without a 
“.telity, The Mahoning mine handled nearly 47 million tons of material in 15 


years, C months, whereas the Scranton mine handled more than 27 million tons 
in 23 years 3 morths, both without a fatality. 


wiser ny surety records, mce in both tho renee ee GEnd open-pit 

ee mines of the Laks Surerior district, shew the effectiveness of well-rounded 

SL Suy ee This. cistrict has the most active section of the National 
3020ty Council, devoted to the mreventicon cf accidents in the mining industry. 
scicty mectings 2re held monthly and urs attended by officials, sunervisors, and 
writen. The intersst in safety has permeated the whole working: force from 
“oracement to worker, and these mince wera onerated in accordance with printed 
sarcty rules, with well-guerdcd rachinery, personal protective cquipment, and 
“mnumcrable sarety devices, plus a force of.well-trained mine workers and offi- 
ce 


abe Ze SO snows two outstanding records of safe operetions of open-cut 
Correr mince; the record or the Utah Copper Co. in handling 75 miliion tons of 
m torial in 11,000,000 man-hours in a 3-yceer yerici without a fatality is 


aa i | 


CAC creaocria lep) are 4s er 


Tne saiety achievements of two bituminous-coal strip mines also are listed 
in tusle 5, as the records are so good as to be entirely out of the ordinary. 
awng 92 million tons of overburden in © years, 10 months without a fatality 
an hiune No, 11, United Electric Coal Co., Illinois, is a feat difficult to 
surpass, The vast difference in tonnape of overburden handled - 92 million 
by Mine No. 11 in Illinois and 15 million by the Rosebud mine in Montana, with 
nearly the same tonnage of coal produced - is a cood illustration of the differ- 
eit conditions encountered in mining the seme mineral at different places. 


Tavle G contzins statistica on underground metal mines that have operated 
periods without fatalities and includes the records of mines producing 
different icinds of ore in varicus sections .of the United: States. A study of 
this tacle indicates that safety is not beund by geographic Limits but is obtain- 
acle by the Sees én of suitable efforts throughout the industry, as shown 
Dy the outstanding, records made in various sections of the country. 
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One remarxeable record in this group is that of the Miami Copper Co., 
Miama, Ariz., in reising 15-1/2 millions tons of ore from an underground mine 
with @ total of 602 employees working more than 5-1/2 million man-hours in a 
6-1 /2-year period without a favelity. The Empire mine, Grass Valley, Calif., 

@& gold-producing property, worked 7-1/2 years, or more than 4 million man-hours, 
without a ratality. The Clirax Molybdenum Co., Clim:x, Colo., mined 7-3/4 
million tons of ore in 1-1/4 years without a fatality. The records of these 
three mines, producing different ores under entirely different working condi- 
tions, illustrate the remaruably good results obtainable from active safety 
programs. 


The records of iron-cre mines in this group are outstanding, not so much 
on the basis of man-hours worked but on the duration cf the record. An excel- 
lent example of long-time safe operaticns of a small underground metal-mining 
property is chat of the Devidson Ore Mining Division, Iron River, Mich., which 
worked the mine from its opening in 1910 until it was closed in 1943, nearly 
33 years, and produced a little over 2,000,900 tons of ore without 2 fatal 
injury. = — 


CEMENT PLANTS AND QUARRIES 


some cf the most outstanding safety records established in the mining indus- 
try have been made by cement plants end quarries. These records are almost 
entirely the result of the continuous safety campaign carried on for over 20 
years by the Fortland Cement Association and its member plants. The activities 
of this association and the marvelous sarety achievements resulting there from 
constitute a concrete example ot the effectivencss of &@ well-coordinated and 
consistently epplied accident-prevention program. 


In 1923, when the Portland Cement Association inaugurated its definite 
program, not one of the plants opereted any considerable period without a lost- 
time injury. Since that date, because of continual safety training, a safety 
record of less than 1,000 injury-free days is not considered a very great 
accomplishnent. Many of the member y~lants have worked more than 1,0U0 days, 
several more than 3,000 days without 2 lost-time injury, and more than half of 
the 125 or more member plants have had one or more years of operation with- 
out &@ lost-time injury.- a | 7 


Although numerous records made in this branch of the mining industry can 
be considered outstanding, table 7 lists some of the plants that have better 
than ordinery outstanding records. These include both large and small opera- 
tions; the larger were selected for both their records of man-hours of exposure 
and the duretion of the period, whereas the smaller operations were selected 
chiefly because of the duration of the safety record. | 
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The outstanding safety record, considering both length of time and man- 
hours or exposure in the cement industry (believed to be the best in the entire 
mining industry), is that of the Iola Plant of the Lehigh Portland Cement Co., 
Iola, Kans. This plant worked 12 years 9-1/2 montis with an exposure of 
3,579,883 man-hours in producing more than 30,000,000 sacks of cement without 
a single lost-time injury. This record is believed to be so exceptional that 
many years my pass before it is equaled. The best record, considering expo- 
Sure, is that of the Cape Girardeau plant of the Marguette Cement Manufacturing 
Co. at Cape Girardeau, Mo., which operated without a lost-time injury for 
nearly 7 years with over 4,350,000 man-hours of exposure. The Sugar Creek 
underground limestone mine was operated for over 16 years without a lost-time 
injury while working 1,324,986 man hours. This is the outstanding record for 
long period of safe operation. One of the smaller plants, the No. 2 Quarry, 
Clinchfield, Ga., worked 24 men over 14 years without the loss of a single 
day from injuries. 


The Ironton mine, Alpha Portland Cement Co., Ironton, Ohio (not included 
in table 7, as it is an underground mine), worked 6 years, 4 months with a 
total oi 617,907 man-hours without a lost-time injury. Although not connected 
With the cement industry and not included in table 7, but with a record that 
is worthy of note, No. 5 limestone mine, an underground limestone mine operated 
by the Tennessee Coal, Iron & Railroad Co., Muscoda, Ala., established one of 
the best records for any underground, nonmetallic, noncoal mine in working 
919,887 man-hours in 5 vears, 8 months without a lost-time injury. 


CCAL MINING 


Coal mining is not only the most hazardous branch of the mining industry, 
but it is considered the most hazardous of the m jor industries, not only in 
the United States but in all countries that produce coal in quantity. The 
rates per million man-hours or per thousand persons employed for both fatali- 
ties and nonfatalities in either anthracite or bituminous-coal mines exceed 
by far the rates found in other branches of the mining industry. Although 
the rates in coal mining may never be reduced to those of the other branches 
of mining, definite progress is being made in safety, and the fatality rates 
for 1946 were the lowest in the history of the industry. While there has been 
a steady decline in the rates for a number of years, they are still too high, 
and a more determined effort on the part of both management and labor is 
needed for | greater reduction in number of accidents. 


Coal mining has changed greatly in the past two decades, and the older 
hand methods of mining have been largely supplanted by labor-saving devices 
and machinery. The adoption of machines is advantageous in concentrating 
responsibility for safety in a relatively few persons instead of many, as in 
older methods of mining, but, at the same time, maintenance and supervision 
must be intensified considerably, because the hazards are greatly increased in 
many Ways. 


Far too many coal mines are operated on the theory that coal mining is so 
inherently hazardous that accidents wil]. inevitably continue to occur. Proof 
that coal mining can be conducted for long periods without fatalities and even 
without lost-time injuries is shown in table 8, which gives the records of 
mines that have worked 12 to 31 months without a lost-time injury. 
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The outstanding record in this table is that of the Pussellton mine, 
Republic Steel Corp., Russeliton, Pa., which operatei for 13 months with 440o 
enployees, working 1,162,264 man-hours in the production of 641,972 tons of 
coal without a lost-time injury. This record is more remarkable because it 
was made during the war, when the industry wes handicarred by loss of the 
younger, and in many ways more capable, miners to the ermed forces and to 
higner-paying war jobs, and the inability to replace or repeir equipment, much 
o: which wes almost worn out or out of date. The record cf this mine exceeds 
any lmown a&ccideutefree record in umderground ccel mining on the besis of both 
tonnage mined and exposure. This mine was opereted on a 321l-percent mechanical- 


loading and 69-percent handloading bas sis, and about 79 vercent cf the coal was 
rrom pillars. 


severé] of the mines in this group, employing up to 500 persons, hed peri- 
ods of injury-free operation exceeding 500,000 man-hours. 


A separate tabulation of several small niitnes tha: had exceedingly fine 
records was included in this group to point out thot coal mines with fewer than 
100 employees can be operated safely, The IIcellier No. 2 mine, Caudill-Werd 
Coal Co.y Hellier, Ky., worked 31 months, with en exnoesure of 269,250 mn-hours 
in the production of 251,942 tons of coal with =n overare of 43 employees with- 
out @ lost-time injury from an operetion 100-percent mechonized. 


The Alloy Mine, Flectro-Metallurgicnl Co., Alloy, W. Va., cperated 34 
menths without an accident in mining 323,419 tons o7 enal in 682,979 man-hours. 
This is the longest accident-free period of any availnble record in the coal- 
mining industry. 


The outstanding accomplishments show in table 3 are much more impressive 
when it is considered that during the years the receric were made, 1931-1946, 
from 94.93 to a minimum of 60.27 men were injured am:ually “or each million 
man-hours worked, whereas 152.32 to a minimum of 82,71 men vera injured annual: 
for every million tons cf coal producec in bituminous-ccel mining in the Unitec 
states as a whole. 


Some very creditable no-fatelity records have bean established in the coa. 
mining industry in the nest 17 years. Not many years eso it wis thought impcs 
sible to mine a miltion tons of coal without a fctal acetient; In a study of 
the no-fatality records in the ?iles of the oe. Folmes Safety Associatio 
it was found that 394 cwards were civen to co#l mines for having mined more 
than a@ million tons without a fatelity. Several of these awards were presente 
to the same mime in different years but should not be considered as duplicatic 
of an award, as each succeeding ecward was granted on either a larger tonnage c 
more man-hours of exposure. The 39) awards were divided es fcllcws: 


: Million tons without a fatality Nusber of awards 
1 to Cele eectatiae ecere acer el ae ese uel oo ee Glee Co { 
o to Gilet ten asa caiw wes eon booker eere Li 
BAGO) 921) Cease cere wtesaseaeeuns OT 
Glee 221 ecc niaaa teen cusaees ho 
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Table-9 was compiled Yrom the best records of mirfes that produced more 

han 3- 1/e million tons, those heinz selected that had both the largest ton- 
nace and the greatest munber or years of fatality-free operation. The mines 
in this table are fairly representative of the coal fields in the United States 
end under varied conditions or mining. The duration of the fatality-free 
records ranges from 2-l/e tc 21-1/2 years and from approximately 43 /h million 
to 10-1/2 million ren-hours of exposure. | 


The best record in this table is that of the Ford Collieries Co., Curtis- 
Ville, Pea., which worked for more than 9 years, or a total of 10,451,396 man- 
hours, in producing 7,770,654 tons of coal, This record is exceptional, as it 
was made from 1920 to 1929 in the early days of the safety movement, when 
relatively few coal mines raid much attention to safety. - : 


The record o2 Mine 58, Peabody Ccal Co., Taylorville, Ill., is one of the 


vest of the known records established in recent. years; this mine operated from 
ame 1941 to March 1947, working 5,175,835 man-hours in the production of 
7,031,035 tons of coal with 420 employees in a 100-percent mechanized mine 
without @ fatality. 


The longest xnown no-fatality record or large or medium-size coal producers 
wes established by the Odin Coal Co., Odin, Ill., which worked over el years 
with a total of 8,120,834 man-hours in producing more than 4 million tons of 
coal e 


The Penn Anthracite Mining Co.,- Scranton, Pa., worked for over a year and 
nroduced 2,027,161 tons of coal in a total of 5-1/2 million man-hours, an 
exeapttone |. record for anthracite mining. During the time this record was 
vcing made, 4.5 men were killed for each million tons of anthracite mined by 
the anthracite industry as a whole. 


The Pine Hill Coal Co., Minersville, Pa., was cs first enthrac ite. mine 
to produce a million ton of coal without a fatality insofar as shown By . the 
files of the Joseph A. Holmes Safety Association; this record resulted fron a 
definite safcty ted adopted by the company, which included safety meetings, 
atoption of a sate cde, and the enforcement of sate practices. Thirtcen 
cel beds ranging acne ss from 3-1/2 to 16 feet and pe tenis GC. to 90 
‘cgrees were mined at this yronerty. | 


Yells of roof-or coal cause 50 or more percent of the fatalities and about 
78 wereent os the nonfatalities in coal mines vear aftcr ycar. It is one of 
ths Jcw causes in the prevention of which relatively little progress has been 
7é£dc in the coal mines of the Unitcd States. Table 10 was included in this 
zcrer to show that some mines have accomplished what ts considered the impossi- 
tle by far too many in the mining industry - the prevention, or at lcast the 
‘Teer 2al reduction, of roor-fall accidents. 
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It is interesting to note tnat with a few excertions the records shown in 
tables 8, 9, and 10 were made bescre World War II, ceveral before 1935, when 
both the fatality and nonfatality rates were considerably higher than for the 
past 6 or 7 years. A definite reason cannot be given for this, but it may be 
due to decline in training and discipline in the y;ast 10 years. Prior to 1937 
or 1938, most coal-mining companies provided first-aid training for their 
employees, but since the passage of some laws, which were interpreted as penal- 
izing training, plus the erfect of the war in restricting the holding of meet- 
ings to conduct training because of fatigue of workers, shortage of gasoline, 
and other travel restrictions, first aid and other types of safety work in ani 
arcunud the mine disappeared almost entirely. It has been definitely proved 
that first-aid treining is one of the best methods of interesting the mine 
worker in safety and mking him safety conscious; hence, the very great decreax 
in this work during the past decade has had a decidedly dctrimental effect 
upon certain types of mine accident-prevention work. 


PETROLEUM 


While some branches of the petroleum industry have not shown the: improve- 
ment in safety of operation during the past 10 years thet other branches of 
the mineral industry have shown, yet frequency and severity of accidents for 
the industry at large ic low in comparison with the otner branches of the 
mineral industry, and there are those who claim thac an irreducible minimum is 
being reached. Unquestionebly, the petroleum industry as a whole has done well 
in reducing both accident frequency and accident severity under what they were 
20 or more years ago, and the industry es a whole is decidedly safety conscious 
The outstanding safety records that follow tend to disprove the belier that 
further progress cannot be made, and until most companies in the industry at 
least approach these records there is room for improvement end the irreducitle 
minimum is still a coal rather then an accomplished fact (table il). 


MIS CRLLAwWBOUS 


Holmes awards have occasionally been given to companies that have attaine} 
remarkable improvement in their safety record by inaugurating and vigorously 
applying a definite accident-prevention campaign, These companies, although 
not as yet having accident-free records give excellent proof of what can be 
attained in accident reduction through well-devised safety programs partici- 
pated in by everyone, from top management down, and enthusiastically carried 
out. 


The Monarch quarry of the Colorado Fuel & Iron Co. at Garfield, Colo. 
reduced the severity of its accidents ¢*rom 5.9 in 1939 and 4.1 in 1940 to 0.18 
in 1945 and 0.08 in 1946 by a campaign that eliminated many of its more serious 
hazards. 7 

A safety campaign at the Longview plant of the Reynolds Metal Co. of 
Longview, Wash., resulted in a reduction in the frequency and severity of 
accidents from 92.4 and 4.8 in 1945 to 38.7 and 0.6 in 1946. 


The United States mine of the United States Mining, Refining,& Smelting 
Co. at Bingham Canyon, Utah, by consistently applying a comprehensive code of 
rules for safe operation, steadily reduced the accident-frequency rate from 83 
in 1941 to 21 in 1946 while also lowering the severity rate from 136.3 in 1941 
to 0.39 in 1946. | 
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These three cases are cited as exumples from amons the seversl in the files 
of the Association, end there core ony a0 es Lea aay Sane recoris in the mining intx- 
try that show that safety efforts do "pay oft." | 


In addition to the above listed ewards, the Association h2c, upor three 
occasions, used its prerogative to recognize hishly meritorious service by: 
certain individuals and has erypressed this recosnition by grentins special 
awards, as follows: — 


On April 16, 1946, to George Samicl Rice, a Medel of Honor for untiring 
elforts anc successful leudership in Sorwarding safetry in the mineral ene 
of the United States and for reirg &@ pioneer in s2"e mintng @nd one ov its rors 
most leaders tor 40 vears. His coneistent efforts in esdvancement of mine 
sarety, ard particularly his fundamental study in causes and prevention of mine 
xplosions, have contributed greatly in making mines in the United States bev 
places in which to wor. 


On May 20, 1947, toa. J. 2. Curtis, a Medal of Henor for outstandine 
leatiership in connection with the rerariiable safetr: record maintained mere 
than 25 years by tne approxirately Le) member plents of the Fostland Cement 
Association. Largely as the reswlt of his continueys evsorts , mere thin 70 of 
the plants have operated for a cnlcondar year cr more without a lost-time acci- 
dent, and at least 2] have been accident-free for more then 2,000 days. 


On April 20, 19'8, to Daniel Hearrinrton, upon his retirement as Chief of 
the Health and Safety Division o. the Gurceyu of? Mines end after 21 years of 
Service as secretary of tne Joseph A. Holmes Safety Ascociation, a Medal of 
Honor, for his spirited guidence and tireless effort in ferwarding the aims 
and objectives of the Association and for his lifetire devotion to the ardvance- 
ment of safety and health in the mineral industry. 


CONCLUSIONS 


The records estublisned by the mines, companies, end individuals reporicd 
herein indicate that the number of accidents in the mining industry can be VE?! 
greatly reduced. Many of these mines have shown that eccidonts can be prevert: 
for long periods. These records resulted from intelligent planning, intense 
effort end training on the part of mnsagement, und the cooperation of workers 
who believed that accidents can te very largely avoided. The mines and ind:- 
viduals establishing these safety records have shown whet can be achieved ty 
education and the willingness of all concerned to wor together in @ joint 
effort to venefit not cnly all perscns in the mining and allied industr les but el 
the general public. 


The records shown end discussed in this paper’ indicate what can be done 
and have more or less established a ec2l for the whole mining industry to s.vr- 
pass or equal; certainly, the mining industry can do @s well in the future ac 
it has done before, end, with equel certainty, the coming years should. bring 
sefety accomplishments Zar exceelinys those achieved in the past, 
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